Penfluridol is a long acting oral antipsychotic agent taken once a week for the treatment of schizophrenia and other psychotic disorders. The weekly dosage regimen of the drug makes it an ideal drug in non-compliant patients, which is commonly seen in 50-75% of psychotic disorder patients. Better compliance may be associated with fewer relapses, better quality of life, fewer crises and less or shorter hospitalizations, leading to lower costs. As a part of pharmacovigilance program of India, we hereby report a case of Penfluridol induced extrapyramidal symptoms in a patient with refractory schizophrenia who developed EPS even at the least possible dose of the drug. Relevant data was collected from case record as per Central Drug Standard Control Organisation form and causality, severity and preventability assessment was done as per Naranjo's, Hartwigs and Schumock and Thornton scales respectively.
INTRODUCTION
Schizophrenia is one of the major mental health problems of our time. It is prevalent worldwide affecting 1 % of population and its incidence in India is about 2-3 per 1000. The illness has substantial short-term and long-term consequences with severe distress and variety of social and occupational impairments for the individual as well as the family in association with severe medical disorders and mortality. Onset of symptoms usually occurs in late adolescence or early adulthood with women affected more than men (Gautam et al., 2015) . Antipsychotic medications represent the first line treatment for patients with schizophrenia and have been the mainstay of treatment since the 1950s. The pharmacological mechanism of development of extrapyramidal symptoms (EPS) seems to be a relative dopamine deficiency on the basis of a striatal dopamine D2-receptor occupancy and a relative acetylcholine excess. Apart from the EPS-inducing effect, the D2 antagonistic affinity has been considered to be the main antipsychotic property of first-generation antipsychotics. Usually these are dose dependent and reversible. Non-adherence and non-compliance are one of the major problems associated with typical antipsychotics due to the above mentioned side effect (Lee, 2007) .
Penfluridol, a diphenylbutylpiperidine derivative is a long acting depot preparation and can be administered once a week for better compliance and symptom control. Incidence of EPS is less with penfluridol at a weekly dose of 160-200 mg (Soares and Lima, 2006) .
Hereby we report a case of Penfluridol induced EPS in a patient with refractory schizophrenia.
CASE REPORT
A previously normotensive and premorbidly normal 61-year-old lady presented to the Psychiatry outpatient department (OPD) in October 2015 with a history of delusion of persecution, third person auditory hallucinations and thought broadcast.
Further inquiry revealed that the above symptoms were a manifestation of an exacerbation of her underlying condition, paranoid schizophrenia with which she had been diagnosed 15 years back. The details of her treatment history were sketchy due to lack of patient documents. On admission, routine investigations were carried out and was found to be normal. Hence, she was started on oral fostera (olanzapine 5mg + fluoxetine 20mg), paliperidone 1.5mg, nitrazepam 5mg and trihexyphenidyl 2mg. After 1 month of treatment with the above medications, patient along with her relatives presented to the OPD with a history of noncompliance to medication associated with a relapse of symptoms. Therefore, she was tried on depot preparation of haloperidol and flupenthixol, but developed restlessness and tremors (EPS) within a period of 1 week, with a Barnes Akathisia score of 5. However symptoms of EPS improved on stopping the drug and treatment with a central anticholinergic agent trihexyphenidyl 4 mg. Our patient was now diagnosed as a case of refractory schizophrenia due to non-compliance to both typical and atypical class of drugs and also due to a decline in her Brief Psychiatric Rating Scale (BPRS) score. She was then started on oral penfluridol 40mg weekly from 25 th of November 2015, but within a period of 1 week (December 2nd) she presented with bilateral upper limb cog wheel rigidity and tremors. A complete physical examination revealed reduced blink rate, poor self-care, and CNS examination revealed bilateral tremors in upper limbs and other parts of the body, cog wheel rigidity with brisk reflexes. After a detailed work up, a probable diagnosis of penfluridol induced EPS was thought of and drug was withdrawn, after ruling out other possibilities for EPS. As patient was non-compliant to other oral antipsychotics, penfluridol was reintroduced on December 7 th 2015 at a dose of 20 mg. However, within a period of 1 week (December 14 th ), she developed akathisia, bilateral upper limb tremors and rigidity. EPS was treated using a central anticholinergic trihexyphenidyl, and penfluridol was then tried at doses of 10 mg and 5 mg for 1 week each. Patient developed EPS in the form of parkinsonism, even at the least possible dose of Penfluridol (5 mg). Hence, the drug was withdrawn and EPS was treated using trihexyphenidyl 8mg. She was then later started on olanzapine 5 mg along with anticholinergic trihexyphenidyl 6mg. Patient and relatives were educated regarding the use of medications and after a period of 1 month her symptoms reduced with better compliance.
DISCUSSION
The American Psychiatric Association currently recommends that selection of an antipsychotic medication should be based on a patient's previous responses to the drug and its sideeffect profile (Lehman et al., 2010) . Patients on maintenance therapy who take neuroleptics irregularly are particularly at high risk for psychotic decompensation. Striatal D2 receptor antagonism is the critical element in the EPSs produced by these drugs.
Non-compliance to antipsychotic medications accounts to about 20 to 40 %. The poor level of compliance can be due to various causes which includes adverse effects due to medications, medicine viewed as persecutory, negation of the disease, lack of social support, complexity of the prescription and the relapse of the disease. Compliance is thus influenced by the patient's clinical features, local provision of health care and the specific nature of the drug (Llorca et al., 2005) . Long-acting injectable antipsychotics have better therapeutic compliance and thus better efficacy. Several studies have shown a significant improvement in compliance related to the pharmaceutical formulation of antipsychotics. Hospitalization and relapse risks are lower in compliant than in non-compliant patients.
Penfluridol, a first generation antipsychotic acts on the dopaminergic system by blocking the dopamine type 2 (D2) receptors (Soares and Lima, 2006) . This mechanism, however, may lead to a variety of extrapyramidal symptoms (EPS) (such as tremor, slurred speech, akathisia, and dystonia) some of which appear after long-term exposure (tardive dyskinesia) (Panda AK et al., 2014) . Studies have shown that penfluridol safely controls schizophrenic symptoms when administered on a weekly basis (Llorca et al., 2005) .
The major advantage with Penfluridol is that it can be given as a weekly oral depot preparation and also patients can avoid the discomfort of daily oral medication and fortnightly injection (Vaidyalingam, 1990) . Penfluridol, in a weekly oral dose of 20 to 60 mg, maintains the level of improvement previously achieved by long acting injectable and short acting oral neuroleptics (Soares BGO and Lima MS., 2006 (Casey and Daniel, 1991) . 2. Patient factors: Risk factors in our patient were: age (elderly), gender (females), cognitive deficit. Asian race has also been implicated as a risk factor for EPS and has demonstrated an increased incidence of EPS when given similar neuroleptic doses (Divac et al., 2014) . In general, blacks are considered to be slow metabolizers. Low body weight and slow metabolism may increase the plasma concentration of drugs causing side effects even at lower doses. 3. History of prior EPS: Patients who have experienced EPS with prior neuroleptic treatment are vulnerable to further EPS. If this information is available, it is thought that recurrence risk of EPS can be reliably predicted with 75-85% accuracy (Divac et al., 2014) .
CONCLUSION
In our case Penfluridol was introduced at a dose of 40mg weekly but within a period of 1 week she developed EPS. So Penfluridol was stopped and was reintroduced at doses of 20mg, 10mg and 5 mg and patient developed EPS at every dose. Finally drug was withdrawn and EPS was treated using a central anticholinergic trihexyphenydyl.
Causality is crucial for risk benefit assessment as it causes an establishment of a relationship between the drug and the adverse event itself. Causality as per Naranjo's scaling was found to be probable (Naranjo et al 1981) . Severity and preventability assessment as per Hartwig's scale and Schumock and Thornton scale were found to be moderately severe and definitely preventable (Raut et al., 2012) .
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